WNK4-SPAK modulates lipopolysaccharide-induced macrophage activation.
Dysregulation of alveolar macrophage activation has been recognized as the major mechanism in the pathogenesis of acute lung injury. The aim of the present study was to investigate the role of NKCC1 regulating mechanism in modulating macrophage activation. Knockout (SPAK-/- and WNK4-/-) and knockin (WNK4D561A/+) mice were used in this study. LPS induced expression of p-NKCC1 and activation of NFκB in the primary culture of alveolar macrophages. WNK4 or SPAK knockout suppressed p-NKCC1 expression and inflammation cascade activation, whereas WNK4 knockin enhanced these responses. Intrapulmonary administration of LPS induced in vivo expression and phosphorylation of NKCC1 in alveolar inflammation cells and caused a shift in the cell population from macrophage to neutrophil predominance. WNK4 or SPAK knockout attenuated the LPS-induced alveolar cell-population shifting, macrophage NKCC1 phosphorylation, and acute lung injury, whereas WNK4 knockin augmented the inflammatory response. In summary, our results demonstrated the presence of NKCC1 in alveolar macrophage, which is inducible by lipopolysaccharide. Our results also showed showed that the WNK4-SPAK-NKCC1 cascade plays an important role in modulating macrophage activation to regulate LPS-induced lung inflammation and lung injury.